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Tjiis report provides projections of thp employment of scientists, engi- 
neers, technicians, and otHfcr occupations for the civ-ilian nucle^^ industry 
through the year 2000.' Low, medium, ^d high projections are provided. In 
all cases, ^ substantial number of job openings are anticipated td /ill needs 
created b^ employment growth, retirement, death, and, occupational mobility. 
:The expected axiequacy of supply to fill these positions is assessed after takfng 
into .account projections of col lege enrol Iments and degrees along with competing 
labor demand from nuclear defense, defense waste management, weapons develop- 
ment, non-nuclear defense activities, and other highly technical industries. 
The likelihood for shortages is high, in certain fields. Positions for engineers 
(particularly nuclear engineers), health physicists, health physics technicians, 
and electronics technicians will be the most difficult to filU ; 
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PREFACE 



The Department of Energy's nuclear energy activities are designed to sup- 
port the technological base needed tp continue the industry's development of . 
nuclear power as an economic and environmentally acceptable source of baseload 
eVectric power. The Department's Office of Nuclear Energy recognises the signi- 
ficance of employment and labor supply issues to the success of this effort. 
Nearly tUo-thirds of the 227,000 currently employed i^n civilian nuclear activi- 
ties. ar/ professional or skilled technical workers'with formal training or edu- 
cation/ Over 25 percept are scientists or engineers as comp#_re<l to 3 percent 
for the entire U.S. labor force. The future supply of these highly trained 
> personnel is extremely important not only to the U.S. Department of Energy but 
also to the nation's training and academic institutions and the nuclear 
industry. 

In spite of the recent growth and the prospects for continued job openings 
in the future, as documented in this report, many percfeive thfe civilian nuclear 
industry as declining. Public concern over safety and reports of, regul atory 
problems and power plant cancellations have created misperceptions that may 
account for declining enrollments in nuclear engineeHng and health physics, 
.fields of vital importance to the nuclear industry. This situation raises con- 
cern about, the future labor supply in these and other occupations necessary to 
the industry. The concern is heightened by projections of high, competing labor 
demands from defense- related activities (nuclear and non-nuclear) and other 
industrial activities (particularly in electronics and other highly technical 
industries) and by a declining college-age population through the mid-1990s. 
This report addresses these concerns and provides a base of planning data that 
can be used by affected groups. - . . 

U.S. Department of Inergy /Nuclear Energy recognizes/ the significance of 
these employment and labor supply i,^ues for the f^uture of the civilian nuclear 
industry. In response to these needs, the work reported" here documents the 
employment and educational needs of the industry so that policymakers, industry, 
and academia have an adequate base.of information to guide. decisionmaking. 

Three alternative futures were assumed in projecting employment, education, 
and training needs for the civilian nuclear, industry . High, medium, and low 
cases are identified. The medium case closely corresponds to the mid-case of 



/ ; ^ 

'*rtuclear energy activity specified by the f.nergy Information Admini strati on/DOE , 
->aad the Office of Policy, Planning, and Analysi s/DOE. The low and high case 
pVojec^ions are designed to show the sensitivity of future employment levels to 
alternative development paths for the industry. The differences in these. cases 
ar-e carefully defined in the report. 

This study was directed by Andrew MiUunzi'of the Office of Nucle^ar Energy, 
DOE. A large number of people in government, academia, and the nuclear Industry 
contributed to the plann^g and execution of, the work. Representing the 
American Nuclear Society,, Mannirvg Muntzing (past president) and Professor 
Richard Lahey (Renss^el aer Polytechnic Insti tute)- w^re helpful tn reviewing the 
scope and contents of the study and providing comments to helfr insure that the^ 
resul|:s would be presented in a form useful to the academic and industrial com- 
- munities. Octave DuTemple and other ANS stafi^ were helpful in supplying itifor- 
mation and*in providing valuable contacts in the nuclear industry. Norm Seltzer 
and June Chewning, Office of Energy Research/DOE, provided review and- insight 
into the project's development and cooperated to ensure that the occupational 
employment data necessary to the analysis weVe available on a timely bas-is. Dr. 
Paul J. Turinskyy North Carolina State University, Dr. M.J-. Ohanian, University 
of Florida, and Stephen Reynolds, University of Utah, provided helpful Gomments 
pn an early draft. The study relied heavily on the Survey of Occupational 
Employment in Nuclear-Related Activitiee conducted in \983 and earlier years 
under 'the management of the Manpower Assessment Program/Office of Energy 
Research, DOE and its predecessor agencies. These employment data are main- 
tained for DOE by Oak. Ridge Associated Universities. 
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ECUTIVE SUMMARY , a 



INTRODUCTION ^ 




/ 

The nuclear energy acTtivUies of <he U.S. DepaVtment of, Energy are designed 
to provide. the technological base to ^ysmort industry's efforts td- continue the 
development of nuclear p^wer as an econointc -and ehvi ronmentally acceptable 
source of baseload electfic i)ower.- To support this effort the industry will 
need „a continuous flow of scientists, engineers, and^b^her technical workers/ 
Based on known employment patterns and projected developments in the nuclear . 
industry, job openings in civilian nuclear->elated activities are expected to 
grow throughaift the 1980s and the 1990s, Between 1990 and 2000 an average of 
over 10,000 job openings per year will have to be filled in ^he civilian nuclear 
industry. Under high growth assumptions, the number of openings per year could 
approach 25,000 by the end of the century. The greatest numbfer of openj^gs is 
anticipated among electrical, mechanical, and nuclear engineers and among engi- 
neering technicians and reactor operators. 

After a decade of fair^ly rapid growth, current employment 4 n civilian 
nuclear activities has leveled off at about 227,000. Employment projections for 
the industry are based on (1) what is known about 'p«rsonnel requirements for^the 
range of activities listed in Figure S-1 and (2) -varying forecasts of nuclear-' 
related busitess activity as summarized in Figure S-2. As described in Figure 
*S-3, employmertt projections vary according 'to the growth scenario- low, medium, 
or bigh--applied to the industry: 

• In the medium ease, employment remains fairly stabile through the 1980s 
and then re'^umes its growth, althoucjh at a slower rate than experienced 
in the 1970s. . - ^ ^ ^ 

• Led byTTTw nuclear power plant orders, the high case shows continued 
employment growth with employment exceeding 250,000 by 1990 and reaching 

" over 330,000 by the end of the century.. ^ . ' ' , 

• When low growth is assumed in all segSfentS of the industry, the number- 
employed declines 20 percent by 1990'and then remains fairly stabl.^ 
through the year 2000. ' 
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^ FIGURE PRIMCIPAL ACTIVITIES IN THE CIVILIAN NUCLEAR INDUSTRY 



Upanium Mining and Milling 

Uranium Fuel Processlnjg, Enrichment, Fabrication, and 
Civil i an Waste Managjement ■> 

Nucle^n^ Reactor Operation and Maintertance 

Nuclear Reactor Engineering and Manufacturing 

Nuclear Facilities Archite<^ural Engineering apd Design. 

Design and Manufacture of Nuclear Instruments, 
Gauges, and Control Devices 

Nuclear-Related Research and Development 

- Nuclear Fission and Fusion Energy-Related RSD 

- Nuclear-Related Environmental, Ecological, 
Biological, and Medical R&D 

- Accelerator R&D 

* 

Olher Activities 
Transportation 

Commercial Laboratory Services 
-'Health Physics and Industrial Safety Services 

- Industrial Radiography • , : 

- Security Seryices 
, - Special Training 

- Laundry and Decontamination Services 

- Radioisotopes Production < 

- Local, ^ate, and FederaV Government ^ 

- Consul tjmg and Other Miscellaneous Supportiiig Services 



NOTE: For the purpose of this analysis, employment in the following 
activities is not included in the civilian nuclear 'industry : 
Weapons Development and -Production, Defense Waste Management, 
JJniversities, Hospitals, Other Medical facilities;, and purely 
Xonstruction-Related Activities. 




' FIGURE V2. principal" ASSUMPTIONS AFFECTING. PROJECTED MANPOWER 
" FOR THE CIVILIAN NUCLEAR INDUSTRY ' 



Energy Information Administration (1983), official DOE low, medium, 
and high projections of domestic and. foreign nuclear generating 
Capacity are assumed. ^ . • 

U.S. share of world architectural engineering bu^ess and reactor 
sales ranges between the current level as a high^d no new 
business" as a low. 

Redesign, bettermerrt, and backfit (R/B/B) work or' support engineering 
for operating plants constitutes between 15 and 25 percent of \ 
architectural engineering and reactor-vendor work for 1983 and i§ 
related to future power plant capacity expansion. 

Imports of uranium concentrate range between 5 and 50 percent of 
the low, medium, and high estimates of uranium concentrate require- 
ments as derived from Grand Junction Office/DOE projeq^tions. 

Employment requirements for4iranium enrichment activities reflect 
the range of enrichments options sunder consideration by DOE as of 
Ijlarch 1984. . . / ■ ^ '.'v 

Employment in uranium processing, conversion, and \Juel fabrication . 
are related more closely to production capacity than to direct ; 
requiremeb^i <fbr uranium fuel. ^ 

' ' /■ - , . . ■ J \ , 

Commercial fiucl ear waste Vtivities are based on the program plan 
and guiide developed by the Office of Civilian Radioactive Waste 
Management. ^ 

For nuclear-related R&D employment, pr'Ojecttons are based on DOE 
funding estimates through 1989, after which employment projections 
are consistent with constant funding levels through the end of 
the century. y 



NOTE: >nese assumptions reflect the range of possibilities as 
disbussed in det-ail in Section VI of the report. 
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FIGURE S'-3. 
PAST AMP PRlrOJECTED EMPLOYMENT 
IN CIVIL TAN NUCLEAR ACTIVITIES 

'1975 - 2000 « 
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•The high case corresponds to the rapid growth outlook for the 
nuclear industry. Domestic and foreign nuclear generating capa- 
city follow the DOE/EIA (1983a) high projectiorn; uranium con- 
centrate ijTjports hold constant at about 5 percent of domestic- 
requirements; reactor manufacturer's and nuclear architectural 
engineering firms maintain their current shares-'of world business; 
and all segments , of the nuclear industry grow at their respective 
"high" rates. 



The medium case corresponds to thr middle about which the -range of 
outcojTies falls* Domestic and foreign nuclear generating capacity 
follow th« DOE/EIA medi.um projection; uranium Concentrate imports 
increase to 25 percent of domestic requirements;, reactor manufac- 
turers and A/E firms maintain their current shares of world busi- 
ness; an(j all segments of the nuclear industry grow at their 
respective "medium" rates. 

The low case corresponds to the slow growth outlook for the 
nuclear industry. Domestic and foreign nuclear generating capa- . 
city follow the DOE/EIA '>bw projection; uranium concentrate 
imports increase to 50 pfercent of domestic requirements; reactor 
manufacturers and A/E firms receive no new foreign business; and 
all segments of the nuclear industry grow at their respective 
"low" rates. . ^ 

M — 




s < ' - • 

r 

* - 

■ Of greatest importance ,to future civilian nuclear- related employment are 

• growth of domestic nucl ear generating capacity 

• growth of foreign nuclear generating capacity ^ 

• the^ share of foreign'power plant-related design/engineering/manufac- 
turing work done by U.S. firms 

Engineers, scientists, technicians, managers, and other professionals will • 
continue to comprise about 66 percent of civilian nuclear employment a^ compared 
t^ 26 percent for the entire U.S. work foV-ce.. , , 

The findings summarized above are discussed in detail in the full report, 
which contains Extensive tables tjiat give employment projections by occupational 
category. 




THE PROJECTED NUMBER OF JOB OPENINGS 

. ■ Projected employment requirements, when combined with information on. job 
turnover, provide estimates of the number of positions to be .filled each year. 
Figures S-4 and S-5 summarize tt^ejesuj^^f such an analysis for ^t he olvillan 
nuclear industry. Some of the major findings concernincf annual jo|(^|penings 
are summarized below: 

• Through the remainder of the century, the greatest number civilian 
nuclear-related job'Qpenings will result from job turnover due to death, 
retirement, and especially occupational mobility^ 

' Except in the low case, the number of job openings per yea^lSf^ows an 
upward trend for the industry- tJfrough the year 2000. ^ 

The greatest number of job openings are expected for electrical/ 
electronics engineers, mechanical engineers. nUclear engineers, el ectro- 
^ics technicians, health physics technicians, an<l reactor operators. 

• The annual job openings for chemiffts, physicists, and other scientists in 
the Ju2lear Industry are comparatively. low and fairly stable ^hrough the 

\ end of the century. . ^ , 

i 

THE PROSPECTS FOR VARIOUS NUCLEAR ACTIVITIES 

Viewing -the civilian nuclear Jndustry as a whole obscures some Important, 
^changes taking place in different segments of the industry. Employment growth^ 
In one ^tivity can mask declining employment in another, leaving a distorted 



F IGURE 
PROJECTED JOB OPENINGS: 
CIVILIAM NUCLEAR ACTIVITIES 

1984 . - '2000 
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NOTE- The number of job openings per year is computed from what is 
known about -job turnover due to death, retirement, or occupa- 
tional mobility plus or minus any change in the number of posi 
tions -arising from employment growth or decline. 
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FIGURE S-5 PROJECTED JOB OF^ENINGS JOR SELECTED OCCUPATWNS 
/ IN THE CIVILIAN NUCLEAR INDUSTRY, 
1984-1990 AND 1991-2000 
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ERIC 



BE;ST copy AVAILABLt 



14 



impression of the overall situation. Highlighted below are some of the most 
important findings th^t result from analyzing various nuclear industry activi- 
ties separately: 

The greatest emj)loyment uncertainty is in activities related to power plant 
design, engineering, and manuf acturi ng . 

• Nuclear Reactor-Related Design and Manufacturing . Estimated 1983 
employment of 19,000 is 50 percent below it^ 1977 peak. Whether this 
declining trend continues or reverses depends primarily on the growth of 
domestic and foreign nuclear generating cafJacity, the ability of U.S. 
vendors to attract foreign business, and the need for support engineering 
work to service existing reactors. Employment could continue to drop to 
below 5000 by the year 1990, or under high -growth conditions it could 
grow to 25,000 by the year 2000. 

• Design and E ngin eering of Nuclear Facilities . Estimated 1983 employment 
in architectural engineering and de^slgn work for nuclear facilities num- 
bered about 36,000. If no new nuclear power plants are ordered, 
employment could fall to' below 10,000, where it would remain to accom- 
modate support engineering work on existing plants. With new plant 
orders and growing domestic and foreign nuclear generating, capaci ty, 
.employment would grow during the i990s, reaching a level between 44,000 
and 61,000 by 2000. 

Employment related to nuclear power production and nuclear-related R&D is 
more predictable, at least through 1990. ' ^ 

• Re actor Operation and Maintenance . Estimated 1983 employment of approxi- 
mately 55,000 will grow to between 65,000 and 72, '000 by 1990, beyond 
which employment requirements are very uncertain. Employment is unlikely 
to fall, and it could rise to over 85,000 by the year 2000. Actual . 
employment will depend on growth in generating capacity and the rate at 
which new plants are brought into operation and 61 d plants are decom- 
missioned. ^ ' 

• Fuel Cycle Activities . Estimated 1983 employment of 15,500 in various .. 
fuel cycle activities can be expected to show Itttle variation through 
the late 1990s. What variation occurs will be tied to the closing of one 
or more gaseous diffusion plants and the opening^of new uranium enrich- 
ment facilities. Before or after the end of the century, a ^significant 
drop in employment will occur as the gaseous Ilif fusion technology is , 
phased out. 

• Uran i jtiS^' Mi ni ng and Mi 11 i ng . Estimated 1983 employment in uranium mining 
and mil 1 ing .activities numbered about 9000, down considerably from a 1977 
peak of about 11,000. Future power pi aniif refueling activities will keep 
employment from dropping below 750Q, but Jbove this levej employment is ^ 
very sensitive to projected growth in domes|;ic nucliear generating capa- 
city and the level of foreign sales. Und^r high growth conditions, , 
employment in uranium mining and milling would reach 20,000 by the year 
2000. > 



• Nuclear-Related R &D Activities . Estlm^ited 1983 ^ployment in nuclear- 
related^R&u activities was about' 31 ,500. Based on projected federal 
funding, this employ^\^nt Is expected to flfecllne somewhat over the next 
couple of year^ Although responsive to changes In R&D expenditures, 
employment In nuclear RAO activities Is currently expected^ to remain 
stable at about 27,500 through the remainder of the century. 

r 

In addition to the employment noted above, another 53,000 workers were 
employed In a wide range of supporting activities In 1983. Some of these 
activities ^re related to power plant operations,, spme are related to power 
plant and reactor design and engineering work,- and some are rel'atetl to other 
specific nuclear Industry activities.' On the whole, this supporting employment 
will grow or decline at a rate consistent with that of the rest of the civilian 
nuclear Industry. - 

THE AofoUACY OF FUTURE LABOR SUPPLIES 

In attracting' quail fled personnel ,. the <^lTlan nuclear Industry fliust com- 
pete with the full range of industries operating in large regional or national 
markets. So tio' assess likely changes in labor market conditions for the 
industry, it is necessary to take into account not only chang^- in the 
Industry's personnel requirements and job openings but al ^<>J^pet1 ng demand 
from other industries and expected trends among future graduates and experienced 
worlcers. Over the next decade or so, the greatest competing demand can be 
expected from nuclear defense, defense nuclear waste, weapons development, and 
other defense-related activities. Electronics, robotics, office automatic, and 
other ''high- tech" industries will all create competing demand in nbndefense 
activities. On the supply side, scbool enrollment trends, the declining 
college-age population, and fewer, new labor fhrce entrants will all affect the 
fharket for engineers, scientists, and technicians. - . ^ 

Table S-1 summarizes the expected net effect of all these factors on the ' 
labor market from the perspective of the civilian nuclear Industry. Some of the 
Important findings are highlighted below. ^ 

For Engineers: 

» • Current supplies of engineers are generally adequate with some shortages 
of Ph.D. nucleaf ertgineers. 

' Little change in conditions is expected through the remainder of the 
1980s. 

16 



TABLE S-1. SUMMARY OF CURRENT AND PROJECTED LABOR ^ARKET CONDITIONS TOR VARIOUS 
OCCUPATIONAL GROUPS IN THE CIVILIAN NUCLE/VR INDUSTRY - 



Current Conditions 



Projected Conditions 



1984-1990 



1991-2000 



SOM ShorUgeS'-Current dewand met by 
ptylna comparatively high salaries and 
by relying on foreign nationals and 
experienced engineers working in non- 
nuflear' activities. 



Generally Adequate Suppl lef^-Job open- 
Ings ar^ more easily filled than in , 
early 1980s* Current demand met by 
paying comparatively high salaries 
and by relying on foreign nationals 
and experienced engineers working In 
non-nuclear activities^ many without 
formal nuclear training or previous 
nuclear-related experience. 



i 

My AdeVii 



Generally Ade^ate Supp11es--Job open ' 
ings are more easily filled than in 
early 1980s although salaries are com- 
paratively high and many positions are 
filled by experiejiced engineers, many 
without formal nuclMr training or 
previous nuclear-related experience. 



little Change— Some shortages will con- 
tinue as the number of nuclear Industry 
Job openings remains about the same and 
enrollment trends suggest no significant 
increase in the number of new graduates. 



' Little Change — Job openings, in the 
nuclear 'industry remain relatively low> 

)but shortages may develop due to com- 
peting demand in other industries. 



High Potential for Shortages--^ signifi- 
cant Increase in the number of nuclear 
Industry Job openings without a substan- 
tial increase in Ph.D. program enrollments 
and degrees will greatly Increase the 
likelihood of shortages. 

Increasing Likelihood of Shortages-*<A 

significant Increase in the number of 
nuclear indus'try Job openings is expected 
at a time when competing demand is 
expected to be high, ^particularly among 
mechanical and electrical engineers. 



Little Change— Generally adequate supplies should continue because cfiAnpeting demand is H 
not as great as in other engineering fields and the number of mlclear industry job open-l 
Ings to be filled is low. " * ' J 



Little Change— Supplies should be gener- 
ally adequate because the number of 
nuclear ^industry Job openings remains low 
Competition from defense, electronics, anc 
oth^r«Ml|i|^tr1es is likely to be higK, 
keepin^Kalarles relatively high. 



Increasing Likelihood of Shortages-- 
Nuclear Industry will stabilize or return 
to growth while strong competing demand 
from defense and electronics industries 
continues, e%pec1ally for nuclear, elec./ 
electronics, and mechanical engineers. 
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TABL'E.S-^l SUMMARY OF CURRENT AND PROJECTED LABOR MARKET CONDITTtlNS FOR VARIOUS 
OCCUPATIONAL GROUPS IN THE CIVILIAN NUCLEAR INDUSTRY 

(Continued) ' ^ * / 



* Projt?Lted Condition^ 



Occupation 



Ph.D. Scientists 
Health f*hys1cs 



t^ath/Coflip. Scl 



Physical Science*; 



Life Sciences 



H.S./B.S. Scientists 

Math/Coflip. Sci. 
Physical Set. 
Life Sciences 

MeaUh Physics 



Current Condi Cions ^ 



Soiae Sh^rtagis- -Number of nuclear 
industry positions has grown rapidly and 
competing demand from academic and niedi 
cal institutions has been high, while the 
number of degrees granted has declined 
in recent years. * ' 

Some Shortages-'Competing demand and' 
salaries are high, but the number of Job 
openings In the rtuclear industry is low. 

Generally Adequate Supplier-Competing 
demand is not unusually high and number 
of Job openings In the nuclear industry 
is low. 

Generally Adequate Suppl les— Competi ng 
demand Is not high and number of Job 
openings in the nuclear industry is low. 



Generally Adequate SuppH«s--Competinq 
demand Is not high and the number of -job 
openings In the nuclear industry is low. 

Sciae Shortage$--Number of nucleaV 
industry positions has grown rapidly and 
competing demand frofn medical and other 
industrial activities is high. 



1991-2000 



Hidh Potentiaffor Shortages- -The number of nuclear industry Job openings is expected 
t^Sro^at a time wheS \ZmU.., de-n.nd from academic and medical institutjons s high 
resulting in shortages ess the supply of nl?w graduates increases significantly. 



Little Change- some short..,es ,.re expected to continue as competing demand r^'";"s 
high. The nu.nl>er of nuc Vea.^ industry Job opening? remains small, however, resulting In 
few pfoblems for the industry. 

MtHe Chanae- Supplies are expected to remain generally adequate. Competing demand 
ni5 iJpeJtJd to bS'un^u.lly high and the number of nuclear Industry Job openings to b. 
filled will rtiiidln low. " 



increasing L1keHh6od of Shortages-While the number of ""^'^J'" J"'^"^ "f^u'' 
Is expected to remain low. competing demand for life (and biological) scientists Is 
expected to be significantly greater. 



Little Chinge- Supplies should rtHnaIn generally adequate »s the number of ""clear 
industry Job openings will bo less than 1 percent of the expected number of degrees 
granted -and competing dt^fnand Is expected to be moderate. 

Hiah Potential for Shortages-- Increasl ng nuclear Industry Job openings and^rowlng 
JiSjet^nrSelHroT^^^^^^^^ and other'industrl al actWltles will result In shortages 
unless enrol Imeats and degrees Increase significantly. 
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SUMMARY OF CURRENT ANd PROJECTED LABOR MARKET CONDITIONS FOR VARIOUS 
OCCUPATIONAL GROUPS IN THE CIVILIAN NUCLEAR INDUSTRY 

(Continued) 



Occupation 



Technfclan^ 

Electronics Tech. 

Health Phys. Tech, 
Reactor Operators 
Other Technicians 
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ERIC 



/ 



Current Condi tlons 



I'rojocted Conditions 



1991-2UUU 



[ 



Some SbortageS'-Competing jdemand is high 
resulting in relatively high salaries iW\ 
5ome shortages. 

Soiie Shortages- -Number of nuclear 
industry positions has grown rapidly and 
competing demand from medical and othtM 
industrial activities is high. 

Generally Adequate Supplies- -After very 
rapid growth in 'the early 1980s, utility 
and contractor training has Kept 'pact> -yitl 
rapidly growing number of job opening 

Generally Adequate 

has general ly^ kept 
throughout the econ 




High Potential for Shortages Competing doinand from defense and electronics industry 
may result in stiortcHjes tJu'oughout the economy. 

High Potential for Shortages- Intreasing nuclear industry job openings and growing 
compoting demtind from medf(.^l and othf.'r industrial activities is likely to create 
Shori.jge situations. ^ 

Little Change -Suppl ies should remain generally adequate with new operators receiving 
utility or contractor training. 



Little Change- Supplies shm^j^^em^ in general ly adequate throughout the econctn^. 
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During the 1990s, the likelihood of shortages incrji^ises, with a high 
' ential for shortages of Ph.D. nuclear engineers. 

* J 



For Scientists 



• Some shortages currently exist for health physicists and mathematicians/ 
computer scientists, otherwise supplies are generally ^deqi^ate. 

• With* the exception of health physicists where the potential for future 
shortages is high, little change in conditions is' expected thr^ough the 
year 2000.. , / 

For- Technicians: ' . 

• Currently,' supplies are generally adequate with some shortages for"^ 
electronics technicians and Jiealth physics technicians. 

• With the exception electronics technicians and health^ physics tech- 
nicians where the potential for future shortages is high, little change 
in conditions is expected thro..ugh' the year 2000. 

THE PROSilfCTS FOR VARIOUS GEOGRAPHICAL REGIONS , 

r 

Current employment in the civilian nuclear industry is not evenly distrib- 
uted geographically. New York, Pennsylvania, New Jersey, and the New England 
stated account for 27 percent of the industry's employment. About two- thirds of 
all the jobs in the industry are found east of the Mississippi River. While for. 
the nation as a whole about 240 out of every 100,000 jobs are found in the 
civilian nuclear industry, the r^te is 600 per 100,000 in New England. 

Regions are not likely to be affected the same by future developments in^ „ 
the nuclear industry. The region made up of New York, New Jersey, and 
Pennsylvania is most inf^enced by^ reactor and power plant design and engi- 
neering and operations activities. Uranium fuel cycle activities and reactof 
operations predominate in Kentucky, Tennessee, Mississippi, and Alabama. In the 
West,, most civilian nuclear Industry employment is reported.in research and 
development! .activities,^articularly in the states of CaTifornia and Washington. 
Some other specffic findings are listed below: 

• While 22 percent of the civilian nuclear industry's engineering openings 
are expected on the t5est Coast, this region produces only 13 percent of 
all engineering graduates. . 

• i ^ ■ _ 

• For nuclear engineers, 26 percent of thtf job openings are Expected to be 
found on the West Coast while the >eg1on pr-oduces only 8 percent of the 
graduates. The regional mismatch is especially noteworthy because the 
field ha^ experienced a 26 percent ''decrease in degrees granted nationally 
since 1977. / ' 

'43. 



• For science occOMtions, the western states will accoun-t for about 37 
/percent of all cTvi.lian nuclear Industry positions to be filled but only 

about 15 percent of all science graduates. 

• In health physics, 65 percent of the projected job openings are in 

• Atlantic Coast states while the region only produces 43^ percent of the 
health pities graduates. 

» 

So unless enrollment and degree trends change considerably, filling job 
openings in certain fields will requfre nuclear industry employers in some 
regions to (1) rely more heavily on experienced workers rather than new grad- ' 
uates, (2) attract new graduates from other regions, or (3) attract an 
increasing share of the region's science and -engineering graduates. For some 
regions, the mismatch between job openings and new graduates could increase 
the potential for future personnel shortages. 

CONCLUSIONS 

V 

Even in the low growth casei the number of job openings in the civilian 
nuclear industry is expected to be significant. In the medium and higji ^growth 
cases, the employment of engineers, scientists, and technicians in nuclear activ 
ities may increase more rapidly than anticipated growth in other sectors of the 
economy during t^ie 1990s. Given high levels of competing .demand for engineers 
(particularly nuclear engineers), health physicists, and electronics technicians 
along with ^ declining college-age population, the liJ(Qlj,hood is high for short- 
ages to develop in certain key occupations. JJn^ regj^wifal mismatch between job 
openings and the supply of new graduates could add to the potential for short- 
ages in some regions. Jo avoid bottlenecks and potentially costly shortages 
for the civilian nuclear industry, the employment situation will have to be 
carefully monitored in the future. Where the potential for shortages is high, 
it may be appropriate to consider actions aimed at increasing the livelihood of 
qualified engineers, scientists', and technicians choosing careers in the civil- 
ian nuclear industry. 
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